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Form PCT/ISA/210 (first sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT i 

m ft 



rnational Application No 

T/GB 99/03085 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 C04B28/24 C04B30/02 //(C04B28/24, 14:46) 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 C04B C03C 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 3 835 054 A (OLEWINSKI E ET AL) 
10 September 1974 (1974-09-10) 
the whole document 

EP 0 710 628 A (MORGAN CRUCIBLE CO) 
8 May 1996 (1996-05-08) 

6 W0 94 15883 A21 July 1994 (1994-07-21) 
cited in the application 

W0 97 20782 A (OWENS CORNING FIBERGLASS 

CORP ;RAPP CHARLES FREDERICK (US); STRAUS) 

12 June 1997 (1997-06-12) 

page 10, line 23 -page 11, line 20; claim 

1 

US 4 430 369 A (PAYNE CHARLES C) 

7 February 1984 (1984-02-07) 
the whole document 

-/-- 



1,12,15 

1 
1 

1,5,12 



1,12 



LU 



Further documents are listed in the continuation of box C. 



ID 



Patent family members are listed in annex. 



° Special categories of cited documents : 

"A" document defining the general state of the art which is not 
considered to be of particular relevance 

"E" earlier document but published on or after the international 
filing date 

n L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

U X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of the international search 

22 December 1999 


Date of mailing of the international search report 

11/01/2000 


Name and mailing address of the ISA 

European Patent Office, P.B. 5816 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 


Authorized officer 

Theodoridou, E 



Form PCT/ISA/210 (second sheet) (July 1992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



C.(Contlnuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT 



SlUcREC 



l^^er 



^♦ernational Application No 

T/GB 99/03085 



Category ° Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



GB 1 204 472 A (FOSECO TRADING AG) 
9 September 1970 (1970-09-09) 
claims 



1,5-8,12 



Form PCT/1SA/210 (continuation ol second sheet) (Jury 1992) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

h^^^atlon on patent family members 



[.international Application No 

tT/GB 99/03085 



^nterr 



Patent document 


Publication 


Patent family 


Publication 


cited in search report 


date 


member(s) 


date 



US 3835054 



10-09-1974 



NONE 



EP 0710628 A 08-05-1996 



WO 


9315028 


A 


05- 


-08- 


1993 


AT 


1 36874 


T 
i 


X «J 


-05- 

\J -J 


1996 


All 

nU 


6631 


R 


28- 


-09- 


1995 


All 




A 


01- 


-09- 

VJ 7 


1993 


All 


6Q0864 


R 

D 


30- 


-04- 


1998 

X 7 JKJ 


All 
r\U 


4R081 Q7 


A 
r\ 


0R- 


-02- 


1998 


All 
nU 


6R6RQ4 


R 

D 


1 2- 

X C 


-02- 


1998 


All 

MU 


RR374Q4 


A 
r\ 


1 R- 

X -J 


-Oft- 


1994 

X 7 J *T 


RR 
d r\ 


Q30R741 


A 
r\ 


9Q- 


-01 - 

\J X 


1Q97 

X 7 J / 


RR 


Q4061 1 7 

j4UU 1 1 / 


A 
r\ 


1Q- 

X 7 


-03- 


1996 


PA 


21 R4442 


A 
r\ 


21 " 
£. X 


-07- 


1994 

X 7 7 "T 


PN 


1 1 1 6422 

Ill UHll 


A R 


07- 


-02- 


1996 

X 7 7 \J 


P7 


QR01836 

.7 jU iOOU 


A 


X >J 


-05- 


1996 

1 7 7U 


HF 




u 




-OR- 


177U 


u c 


604001 R4 


T 
1 


28- 


-1 1- 

X X 


177U 




67Q1 4R 


T 
1 


1 2- 

X t. 


-Oft- 


1Q96 

17 7V 


FP 

c r 


0621fiRft 

UUl IOjO 


A 
r\ 


02- 


-11- 

X X 


1994 

177" 


FP 


067Q1 4R 


A 
r\ 


02- 


-11- 

X X 


1995 

177J 


F<s 


208624ft 


T 
I 


16- 

X V 


-06- 

\J\J 


1996 

177U 


FT 
r l 


Q43380 

74JOOU 


A 
rt 


14- 

X " 


-09- 
yj 7 


1994 

X 7 7*T 


WVJ 


Q41 R8ft3 

7*r 1 jOOJ 


A 
r\ 


21- 

c. X 


-07- 


1994 

17 74 


GR 


2277R1 6 

C.C f / JlU 


A R 


02- 


-11- 

X 1 


■1994 

X 7 7 *t 


GR 


22ftQ673 


A R 

M , D 


29- 


-11- 

X X 


■1995 

1 77 J 


nr\ 


1 HOI 474 


A 


19- 

X 7 


-06- 


■1998 

177U 


HK 


1001475 


A 


19- 


-06- 


1998 


JP 


7502969 


T 


30- 


-03- 


1995 


JP 


8506561 


T 


16- 


-07- 


1996 


NO 


942655 


A 


14- 


-07- 


■1994 


PL 


309954 


A 


13- 


-11- 


■1995 


SK 


85694 


A 


05- 


-01- 


■1995 


ZA 


9400236 


A 


22- 


-08- 


■1994 


US 


5811360 


A 


22- 


-09- 


■1998 


US 


5955389 


A 


21- 


-09- 


■1999 



W0 9720782 A 12-06-1997 



US 


5658836 


A 


19- 


-08- 


1997 


AU 


697808 


B 


15- 


-10- 


1998 


AU 


1409097 


A 


27- 


-06- 


1997 


CA 


2238863 


A 


12- 


-06- 


1997 


CN 


1203569 


A 


30- 


-12- 


1998 


EP 


0865414 


A 


23- 


-09- 


1998 


NO 


982530 


A 


03- 


-08- 


1998 


US 


5968648 


A 


19- 


-10- 


■1999 



US 


4430369 


A 


07-02-1984 


NONE 


GB 


1204472 


A 


09-09-1970 


NONE 



Form PCT/ISAV210 (patent famfly annex) (July 1992) 




O 00/15574 



4 



14 



PCT/GB99/03085 



CLAIMS 



1. 



10 2. 



3. 

15 

4. 
5. 

20 

6. 



25 7. 



8. 
t 

30 

9. 



A composite material comprising colloidal silica-bonded alkaline earth silicate fibres in., 
which any bonding agents or fillers comprise low amounts of aluminium so that the 
composite material comprises less than 1% by weight aluminium expressed as AI2O3. 

A composite material as claimed in claim 1 in which composite material comprises less 
than 0.5% by weight by weight of aluminium expressed as AI2O3. 

A composite material as claimed in claim 2 in which the composite material comprises 
less than 0.1% by weight by weight of aluminium expressed as A1 2 0 3 . 

A composite material as claimed in claim 1 in which the composite material is 
essentially free of aluminium. 

A composite material as claimed in any preceding claim and comprising less than 1% by 
weight sodium expressed as Na2<3. 

A composite material as claimed in claim 5 and comprising less than 0.5% by weight 
sodium expressed as Na20. 

A composite material as claimed in claim 6 and comprising less than 0.1% by weight 
sodium expressed as Na20. 

A composite material as claimed in any preceding claim and in which the composite 
material is essentially free of sodium. 

A composite material as claimed in any preceding claim and comprising less than 0.5% 
by weight boron expressed as B2O3. 



* 
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10. A composite material as claimed in claim 9 and comprising less than 0.1% by weight 
boron expressed as B2O3. 

11. A composite material as claimed in any preceding claim in which the alkaline earth 
silicate fibre is itself capable of use without excessive shrinkage at temperatures in 
excess of 1200°C. 

12. A composite material as claimed in any preceding claim in which the material is 
obtainable by vacuum forming from a slurry containing the following ingredients (in 
weight %):- 

Alkaline earth metal silicate fibre 70-85% 
Colloidal silica (30% Si0 2 by weight) 3-25% 
Organic binder 1 -6% 

Filler H-20% 

13. A composite material as claimed in claim 12 comprising:- 

Alkaline earth metal silicate fibre 70-90% 

Colloidal silica (30% SiO, by weight) 1-10% 

Organic binder 1 -6% 

Filler H-20% 



14. A composite material as claimed in claim 13 comprising:- 

Alkaline earth metal silicate fibre 77.3-87.2% 
Colloidal silica (30% Si0 2 by weight) 1 .2-8.2% 

Organic binder 3.3-4.7% 
Filler 12.8-18% 

15. A composite material as claimed in any of claims 1 to 1 1 in which the material is a 
paper comprising:- 

Alkaline earth metal silicate fibre 90-95% 
Organic binder 5- 1 0% 

Organic flocculants <1% 
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16. A composite material as claimed in claim 15 in which the organic binder is an acrylic 
latex. 

17. A composite material as claimed in any of claims 1 to 1 1 in which the material is a 
material obtainable by vacuum forming from a slurry comprising the ingredients: 

Alkaline earth silicate fibre 60 parts by weight 

Colloidal silica (30%by weight Si0 2 ) 12-14 parts by weight 
Starch 2.5 parts by weight 

and in which the colloidal silica has a pH of less than 8. 

18. A composite material comprising 4-12% by weight colloidal silica, 3-6.5% starch, 
balance to 1 00% alkaline earth silicate fibre. 

19. A composite material as claimed in claim 18 and comprising 4-9% by weight colloidal 
silica, 3.5-5% starch, balance to 100% alkaline earth silicate fibre. 

20. A composite material as claimed in claim 1 8 comprising about 6% colloidal silica. 

21 . A composite material as claimed in any of claims 1 to 1 1 in which the material is a 
material obtainable by vacuum forming from the ingredients:- 

"White water" 50-80% by volume of 30% solids colloidal silica 

component with 20-50% by volume mains water 

Alkaline earth metal 0.5-4% by weight of solids to white water 
silicate fibre component 
and in which the colloidal silica has a pH of less than 8. 



• 
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22. A composite material as claimed in any of claims 1 to 1 1 in which the material is a 
material obtainable by vacuum forming from the ingredients:- 

" White water" 90-100% by volume of 30% solids colloidal silica 

component with 10-0% by volume mains water 

Alkaline earth metal 2-3% by weight of solids to white water 
silicate fibre component 
and in which the colloidal silica has a pH of less than 8. 

5 

23. A composite material as claimed in claim 21 or claim 22 and which comprises 15-30% 
by weight colloidal silica, balance fibre. 

24. A composite material as claimed in claim 17 in which the fibre is present in amounts 
10 comprising 0.5-5% by weight of the water in the slurry. 

25. A composite material as claimed in any of claims 1 to 1 1 in which the material is a 
material obtainable by vacuum forming from the ingredients 

"White water" 65-100% by volume of 40% solids low sodium 

component content colloidal silica having a pH of less than 

10 with 35%-0% by volume mains water 
Alkaline earth metal 2-3wt% by weight of solids to white water 
silicate fibres component 
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I. Basis of th report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1-13 as originally filed 



Claims, No.: 

1 -25 as amended under Article 1 9 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as fifed (Rule 70.2(c)): 



4. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-25 

No: Claims 

Inventive step (IS) Yes: Claims 1 -25 

No: Claims 

Industrial applicability (IA) Yes: Claims 1 -25 

No: Claims 
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2. Citations and explanations 
see separate sheet 



Form PCT/IPEA/409 (Boxes I- VIII, Sheet 2) (January 1994) 



INTERNATIONAL PRELIMINARY International application No. PCT/GB99/03085 

EXAMINATION REPORT - SEPARATE SHEET 



1) Reference is made to the following documents: 

D1: US 3 835 054 A (OLEWINSKI E ET AL) 10 September 1974 (1974-09-10) 

D2: EP 0 710 628 A (MORGAN CRUCIBLE CO) 8 May 1996 (1996-05-08) & WO 
94 15883 A21 July 1994 (1994-07-21) 

D3: WO 97 20782 A (OWENS CORNING FIBERGLASS CORP ;RAPP CHARLES 
FREDERICK (US); STRAUS) 12 June 1997 (1997-06-12) 



2) Regarding Section V: 

2.1 ) The present report is based on the set of claims 1 to 25 as amended under Art. 
19. 

2.2) D1 refers to aluminosilicate fibres. D1 does not refer to alkaline earth silicate 
fibres. The document D2 is concerned with fibres compositions. This document is 
silent about the aluminium content of any bonding agents or fillers and does not 
disclose colloidal silica bonded materials. Document D3 is directed to coated 
mineral fibres which are alkaline earth metal silicate fibres. As mentioned at page 
10 at lines 20 to 22 of document D3 the coatings can include aluminium 
phosphate. None of the exemplified fibres of D3 has the low alumina content 
presently claimed. The problem to be solved by the present invention is to find a 
binding system that does not react adversely with alkaline earth silicate fibres. The 
solution of this problem is the recognition that the adverse effects are due to the 
presence of aluminium in the binder and fillers conventionally used with RCF. The 
documents D1 to D3 do not lead the man skilled in the art to investigate the 
content of aluminium so that the binding system does not react adversely with 
alkaline earth silicate fibres. As a consequence, novelty and inventive step are 
acknowledged. 
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CLAIMS 



A composite material comprising colloidal silica-bonded alkaline earth silicate fibres in 
which any bonding agents or fillers comprise low/amounts of aluminium so that the 
composite material comprises less than 1% by weight aluminium expressed as AI2O3. 

A composite material as claimed in claim 1 in which composite material comprises less 
than 0.5% by weight by weight of alunainium expressed as AI2O3. 

A composite material as claimed in claim 2 in which the composite material comprises 
less than 0. 1 % by weight by weight of aluminium expressed as A1 2 0 3 . 

A composite material as claimed in claim 1 in which the composite material is 
essentially free of aluminium. 

A composite material as claimed in any preceding claim and comprising less than 1% by 
weight sodium expressed as Na 2 0. 

A composite material as claimed in claim 5 and comprising less than 0.5% by weight 
sodium expressed as Na 2 0. 

A composite material as claimed in claim 6 and comprising less than 0.1% by weight 
sodium expressed as Na 2 0. 

A composite material as claimed in any preceding claim and in which the composite 
material is essentially free of sodiam. 

A composite material as claimed in any preceding claim and comprising less than 0.5% 
by weight boron expressed as B2O3. 



10. 
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A composite material as claimed in claim 9 and comprising less than 0.1% by weight 
boron expressed as B 2 0 3 . 



1 1. A composite material as claimed in any preceding claim in which the alkaline earth 
5 silicate fibre is itself capable of use without excessive shrinkage at temperatures in 

excess of 1200°C. 

12. A composite material as claimed in any preceding claim in which the material is 
obtainable by vacuum forming from a slurry containmg me foUowing ingredients (in 

10 weight %):- 

Alkaline earth metal silicate fibre 70-85% 

Colloidal silica (30% Si0 2 by weight) . 3-25% 

Organic binder 1-6% 

FiUer 11-20% 

15 

13. A composite material as claimed in claim 1 2 comprising:- 

Alkaline earth metal silicate fibre 70-90% 

Colloidal silica (30% SiO, by weight) 1-10% 

Organic binder 1-6% 

20 Filler 11-20% 



14. A composite material as claimed in claim 13 comprising:- 

Alkaline earth metal silicate fibre 77.3-87.2% 
25 Colloidal silica (30% Si0 2 by weight) 1.2-8.2% 

Organic binder 3.3-4.7% 
FUler 12.8-18% 

15. A composite material as claimed in any of claims 1 to 1 1 in which the material is a 
30 paper comprising:- 

Alkaline earth metal silicate fibre 90-95% 
Organic binder 5-10% 
Organic flocculants <1 ^ o 



16. 
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A composite material as claimed in claim 15 in which the organic binder is an acrylic 
latex. 



1 7. A composite material as claimed in any of claims 1 to 1 1 in which the material is a 
5 material obtainable by vacuum forming ;from a slxmy cornprising the ingredients: 

Alkaline earth silicate fibre 60 parts by weight 

Colloidal silica (30%by weight Si02) 12-14 parts by weight 
Starch 2.5 parts by weight 

and in which the colloidal silica has a pH of less than 8. 

18. A composite material comprising 4-12% by weight colloidal silica, 3-6.5% starch, 
10 balance to 100% alkaline earth silicate fibre. - 

19. A composite material as claimed in claim 1 8 and comprising 4-9% by weight colloidal 
silica, 3.5-5% starch, balance to 100% alkaline earth silicate fibre. 



15 20. 



A composite material as claimed in claim 18 comprising about 6% colloidal silica. 



21. A composite material as claimed in any of claims 1 to 1 1 in which the material 
material obtainable by vacuum forming from the ingredients :- 



is a 
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"White water" 50-80% by volume of 30% solids colloidal silica 

component with 20-50% by volume mains water 

Alkaline earth metal 0.5-4% by weight of solids to white water 

silicate fibre component 

and in which the colloidal silica has a pH of less than 8. 



liMH '~ 'mm 
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22. A composite, material as claimed in any of claims 1 to 1 1 in which the material is a 
material obtainable by vacuum forming from the ingredients :- 

"White water" 90-100% by volume of 30% solids colloidal silica 

component with 10-0% by volume mains water 

Alkaline earth metal 2-3% by weight of solids to white water 
silicate fibre component 
and in which the colloidal silica has a pH of less than 8. 

5 

23. A composite material as claimed in claim 2 1 or claim 22 and which comprises 1 5-30% 
by weight colloidal silica, balance fibre. 

24. A composite material as claimed in claim 1 7 in which the fibre is present in amounts 
1 0 comprising 0.5-5% by weight of the water in the slurry. 

25. A composite material as claimed in any of claims 1 to 1 1 in which the material is a 
material obtainable by vacuum fo rmin g from the ingredients 

"White water" 65-100% by volume of 40% solids low sodium 

component content colloidal silica having a pH of less than 

10 with 35%-0% by volume mains water 
Alkaline earth metal 2-3 wt% by weight of solids to white water 
silicate fibres component 



